Effects of ageing on cardiac performance and coronary flow in spontaneously hypertensive and normotensive rats.
The aim of the present study was to assess the influence of ageing on cardiac function and coronary flow in Wistar Kyoto normotensive rats (WKY, 16 and 78 weeks of age) and spontaneously hypertensive rats (SHR) of the same age. Cardiac function was determined on isolated hearts by means of an antegrade heart perfusion technique. Left atrial pressure and peak aortic pressure could be altered independently of each other. Recordings of cardiac output and coronary flow were then obtained at both normotensive and hypertensive levels of peak aortic pressures. Peak stroke volume (SV) was reduced with age in both WKY and SHR. Peak SV determined at normotensive pressure loads became diminished with age in WKY, while it at hypertensive pressure loads showed a small decline with age, since peak SV was low as early as 16 weeks of age. The age-dependent fall in cardiac performance was greater in SHR than in WKY, due to the enhanced peak SV in 16-week-old SHR at hypertensive pressure loads. Peak SV was markedly decreased at normotensive pressure levels in both 16- and 78-week-old SHR v. age-matched WKY. Coronary flow per unit tissue declined with age both in WKY and SHR. Coronary flow was also lower in SHR compared to age-matched WKY. With ageing this elevated performance was reduced down to the same level as in 78-week-old WKY. The age-related coronary flow reduction and the consistently reduced flow in SHR indicate a structural narrowing of the coronary vascular bed, particularly in SHR.